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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in  the  recommended  guidelines  for  safety 
inspection  of  dams,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314.  '^The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously ' those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigations  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 

Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I  inspection.  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I  reports  include  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  design  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition 
and  the  downstream  damage  potential. 
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Name  of  Dam:  John  L.  Lawrence  Dam 
State:  Virginia 
County:  Bath 

USGS  7.5  Minute  Quadrangle:  Green  Valley,  VA 
Stream:  Buck  Lick  Hollow  and  Venable  Hollow 
Date  of  Inspection:  28  November  1979 


BRIEF  ASSESSMENT  OF  DAM 

John  L.  Lawrence  Dam  is  an  earthfill  embankment  approximately 
36.2  feet  high  and  230  feet  long,  with  a  74  foot  wide  emergency 
spillway  cut  through  the  bedrock  of  the  right  abutment.  The 
principal  spillway  is  a  36  inch  corrugated  metal  pipe  acting 
as  a  riser.  The  dam  is  located  approximately  6  miles  north 
of  Millboro  Springs,  Virginia,  and  is  used  for  livestock 
watering  and  recreation  by  the  owner,  Mr.  John  L.  Lawrence. 

John  L.  Lawrence  Dam  is  an  “intermediate"  size  -  “significant" 
hazard  structure  as  defined  by  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams . 

Using  the  Corps  of  Engineers'  screening  criteria  for  initial 
review  of  spillway  adequacy,  the  1/2  Probable  Maximum  Flood 
(1/2  PMF )  was  selected  as  the  spillway  design  flood  ( SDF ) . 

The  SDF  was  routed  through  the  reservoir  and  found  to  overtop 
the  dam  by  a  maximum  depth  of  0.9  foot  /ith  an  average 
critical  velocity  of  4.4  f.p.s.  Total  duration  of  dam 
overtopping  would  be  approximately  1.8  hours.  The  spillway 
is  capable  of  passing  up  to  30  percent  of  the  Probable 
Maximum  Flood  (PMF).  The  spillway  is  adjudged  as  inadequate, 
but  not  seriously  inadequate. 

Visual  inspection  and  office  analyses  indicate  no  deficiencies 
requiring  emergency  attention. 

A  flood  warning  system  and  emergency  action  plan  should  be 
developed  and  put  into  operation.  A  qualified  geotechnical 
engineering  firm  should  be  engaged  to  perform  a  stability 
check  of  the  dam. 

The  beginning  erosion  in  the  upper  portion  of  the  junction 
of  the  left  abutment  and  downstream  embankment  should  be 
regraded  and  reseeded.  The  fallen  trees  in  this  area  should 
also  be  removed.  The  trash  rack  for  the  principal  spillway 
should  be  permanently  installed  on  the  spillway  intake.  The 
debris  in  the  emergency  spillway  should  be  removed. 
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The  area  of  seepage  should  be  monitored  at  regular  intervals 
and  after  heavy  rains  for  turbidity  or  increases  in  flow 
rate  which  may  indicate  the  potential  for  piping  of  embankment 
material.  If  turbidity  or  increased  flow  is  noted,  the 
geotechnical  engineering  firm  that  performs  the  stability 
check  should  be  consulted  immediately. 


The  following  measures  should  be  undertaken  as  part  of  a 
regularly  scheduled  inspection  and  maintenance  program:  the 
valve  on  the  emergency  drawdown  conduit  should  be  maintained 
in  an  operable  condition;  the  vegetation  on  the  embankment 
should  be  cut  regularly;  the  erosion  berm  on  the  upstream 
embankment  should  be  inspected  regularly,  and  if  erosion 
continues,  this  area  should  be  covered  with  riprap;  a  staff 
gage  should  be  installed  to  monitor  reservoir  levels  above 
normal  pool.  „ 
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OVERALL  VIEW  OF  DAM 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  JOHN  L.  LAWRENCE  DAM  ID#  VA  01702 


SECTION  1  -  PROJECT  INFORMATION 


Authority:  Public  Law  92-367,  8  August  1972, 

authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  safety  inspections  of  dams  through¬ 
out  the  United  States.  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

Purpose  of  Inspection:  The  purpose  is  to 
conduct  a  Phase  I  inspection  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams .  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 
be  a  potential  hazard  to  human  life  or  property. 

1.2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  John  L. 
Lawrence  Dam  is  an  earthfill  embankment 
approximately  36.2  feet  high1  and  230  feet 
long.  The  upstream  and  downstream  embankment 
slopes  are  both  approximately  2H:1V  (Horizon¬ 
tal  to  Vertical).  The  crest  of  the  dam  is 
approximately  13  feet  wide.  The  dam  has  an 
impervious  core. 

The  principal  spillway  is  a  36  inch  corrugated 
metal  pipe  acting  as  a  fixed  crest  riser. 

The  downstream  edge  of  the  riser  is  located 
17  feet  from  the  upstream  face  of  the  embankment 
at  normal  pool,  elevation  1502.2  feet  Mean 
Sea  Level  (M.S.L.).2  The  principal  spillway 
conduit  is  a  36  inch  corrugated  metal  pipe 
which  discharges  into  a  plunge  pool  lined 
with  rock  at  the  embankment  toe. 


1 . 1  General 
1.1.1 


1 Measured  from  downstream  embankment  toe  to  the  embankment 
crest. 

2A11  elevations  are  referenced  to  Mean  Sea  Level  (M.S.L.) 
Datum  as  estimated  from  the  Green  Valley,  Virginia  7.5 
minute  USGS  quadrangle. 
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The  dam  has  no  internal  drainage  system. 

The  emergency  spillway  was  cut  through  bedrock 
on  the  right  abutment.3  It  has  a  trapezoidal 
cross  section  with  a  base  width  of  74  feet 
and  side  slopes  of  2H:1V  and  1H:1V  on  the 
left  and  right  sides,  respectively.  At  the 
control  section  the  emergency  spillway  invert 
is  at  elevation  1504.0  feet  M.S.L.  The 
emergency  spillway  discharges  into  a  small 
stream  which  merges  with  the  discharge  channel 
from  the  principal  spillway  approximately 
100  feet  downstream  from  the  toe  of  the 
embankment. 

The  emergency  drawdown  conduit  is  a  12  inch 
pipe  which  projects  from  the  riser-barrel 
junction  of  the  principal  spillway  upstream 
to  the  heel  of  the  embankment.  According  to 
the  owner,  tne  invert  of  the  emergency  draw¬ 
down  intake  is  26  feet  below  the  normal  lake 
level,  at  elevation  1476.2  feet  M.S.L.  The 
emergency  drawdown  conduit  is  controlled  by  a 
stem  valve  operated  from  a  wooden  platform  in 
the  reservoir,  directly  above  the  intake. 

1.2.2  Location:  John  L.  Lawrence  Dam  is  located 
just  below  the  confluence  of  Venable  Hollow 
and  Buck  Lick  Hollow,  approximately  6  miles 
north  of  Millboro  Springs,  Virginia.  A 
Location  Plan  is  included  with  this  report. 

1.2.3  Size  Classification:  The  maximum  height  of 
the  dam  is  36.2  feet;  the  reservoir  storage 
capacity  at  the  crest  of  the  dam  (elevation 
1509.4  feet  M.S.L.)  is  1050  acre-feet. 

Therefore  the  dam  is  in  the  "intermediate1' 
size  category  as  defined  by  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams . 

1.2.4  Hazard  Classification:  There  is  no  development 
in  the  area  immediately  downstream  of  the 

dam.  State  Route  678  crosses  Indian  Draft 
approximately  0.5  mile  below  the  dam;  the 
crossing  would  probably  be  destroyed  in  the 
event  of  a  dam  failure.  There  is  a  barn 
located  in  the  floodplain  approximately 
1.2  miles  downstream  of  the  dam.  The  only 
residence  in  the  floodplain  is  on  Stuart  Run, 
approximately  2.9  miles  downstream  of  the 


^Facing  downstream. 
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dam.  Although  loss  of  human  life  is  not 
highly  probable,  severe  economic  losses  due  to 
the  destruction  of  farmland  and  State  Route  678 
are  likely  in  the  event  of  a  dam  failure. 

John  L.  Lawrence  Dam  is  therefore  considered 
in  the  "significant"  hazard  category  as 
defined  by  the  Recommended  Guidelines  for 
Safety  Inspection  of  Dams .  The  hazard 
classification  used  to  categorize  dams  is  a 
function  of  location  only  and  has  nothing  to 
do  with  its  stability  or  probability  of 
failure . 

1.2.5  Ownership :  The  dam  is  owned  by  Mr.  John  L. 
Lawrence,  14342  Carolcrest,  Houston,  Texas 
77079. 

1.2.6  Purpose  of  Dam:  The  dam  is  used  for  livestock 
watering  and  recreation. 

1.2.7  Design  and  Construction  History:  The  dam  was 
designed  by  Mr.  M.C.  Pittmger,  formerly  of 
the  U.S.  Soil  Conservation  Service  (SCS). 
Construction  of  the  dam  was  completed  in 
1974. 

1.2.8  Normal  Operational  Procedures:  The  reservoir 
is  normally  operated  at  the  crest  of  the 
principal  spillway,  elevation  1502.2  feet 
M.S.L.  No  formal  operating  procedures  are 
followed  for  this  structure.  See  Paragraph  4.1 
for  detailed  operating  procedures. 

1 . 3  Pertinent  Data 

1.3.1  Drainage  Area:  The  drainage  area  tributary 
to  the  dam  is  1.65  square  miles. 

1.3.2  Discharge  at  Dam  Site:  The  maximum  discharge 
from  the  reservoir  is  unknown. 

Principal  Spillway: 

Pool  level  at  top  of  dam  .  .  .  .  78  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam  ....  2930  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on 
the  dam  and  reservoir  are  shown  in  the  follow¬ 
ing  table: 
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TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Item 

Elevation 
feet  M.S .L. 

Area 

acres 

Acre- 

feet 

Capacity 

Watershed 

inches 

I ength 
feet 

Top  of  dam 

1509.4 

65 

1050 

11.9 

2750 

Emergency  spillway 
crest 

1504.0 

53 

730 

8.3 

2580 

Principal  spillway 
crest  (normal 
pool ) 

1502.2 

41 

649 

7.3 

2520 

Streambed  at  down¬ 
stream  toe  of  dam 

1473.2 

m 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design:  The  owner  provided  a  set  of  exhibits  which  he 
had  included  with  his  original  invitations  for  bids  on 
the  dam.  Many  of  the  dimensions  of  the  dam  and  appur¬ 
tenant  structures  as  shown  on  these  exhibits  differ 
significantly  from  those  obtained  by  measurement  during 
the  inspection.  The  exhibits  furnished  by  the  owner 
are  included  in  this  report  as  Appendix  IV.  No  other 
engineering  data  was  available  for  review.  The  dam  is 
located  in  an  area  of  late  Silurian  and  early  to  middle 
Devonian  age  formations.  The  outcrop  exposed  by  the 
dam's  emergency  spillway  cut  is  predominantly  fine¬ 
grained,  dark  gray  shale,  characterized  by  moderately 
spaced,  slightly  weathered  fractures. 

2.2  Construction:  Construction  records,  as-built  plans, 
and  inspection  logs  were  not  available  for  review. 

2.3  Evaluation:  No  stability  analyses  or  hydrologic  and 
hydraulic  data  was  available  for  review.  No  construction 
records  or  as-built  plans  were  available  to  adequately 
assess  the  condition  of  the  dam.  All  evaluations  and 
assessments  in  this  report  were  based  upon  field  observa¬ 
tions,  discussions  with  the  owner,  and  office  analyses. 
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SECTION  3  -  VISUAL  INSPECTION 


3 . 1  Findings 

3.1.1  General :  The  field  inspection  was  conducted 
on  28  November  1979.  At  the  time  of  the  in¬ 
spection,  the  pool  elevation  was  1502.2  feet 
M.S.L.;  the  tailwater  elevation  was  1474.4  feet 
M.S.L.;  the  weather  was  cool  and  partly 
cloudy,  with  temperatures  in  the  low  40's°F. 

The  ground  surface  at  the  embankment  and 
abutments  was  generally  dry.  The  dam  and 
appurtenant  structures  at  the  time  of  inspec¬ 
tion  were  found  to  be  in  good  overall  con¬ 
dition.  Deficiencies  found  during  the  in¬ 
spection  are  not  believed  to  indicate  any 
major  stability  problem  although  they  will 
require  remedial  treatment.  The  following 

are  brief  summaries  of  deficiencies  found 
during  the  inspection.  A  Field  Sketch  of 
conditions  is  shown  as  Plate  1.  The  complete 
visual  inspection  check  list  is  given  in 
Appendix  III. 

3.1.2  Dam:  The  embankment  was  found  to  be  in 
generally  good  condition  with  no  surface 
cracks  or  sloughs.  There  was  seepage  from  an 
unidentified  source  located  below  the  toe  on 
the  left  side  of  the  plunge  pool,  with  an 
estimated  rate  of  flow  approximately  7  to  10 
gallons  per  minute.  The  running  water  was 
predominantly  clear  with  occasional  particulate 
matter  present.  The  owner  suggested  that  the 
flow  might  be  a  natural  spring  running  from 
the  steep  hillside  to  the  left.  The  ground 
surrounding  the  flow  was  dry.  There  is  a 
marshy  area  located  to  the  left,  farther 
downstream,  which  may  be  the  result  of  run¬ 
off  from  the  downstream  abutments;  there  was 
heavy  rainfall  two  days  before  the  inspection. 

There  is  an  erosion  berm  located  6  inches 
above  the  water  line  on  the  upstream  embankment. 
Below  the  erosion  berm,  the  upstream  embankment 
is  covered  by  riprap  in  good  condition. 

The  junctions  between  the  embankment  and 
abutments  were  generally  in  good  condition; 
however,  the  left  downstream  junction  was 
showing  signs  of  beginning  erosion  near  the 
crest.  There  were  two  fallen  trees  located 
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within  this  junction.  There  is  a  heavy 
cover  of  high  grass  on  the  embankment. 

3.1.3  Appurtenant  Structures :  The  approach  and 
discharge  channels  of  the  emergency  spillway 
were  well  defined.  Debris  was  found  within 
the  channel;  it  should  be  removed.  The  trash 
rack  for  the  principal  spillway  is  a  short 
section  of  60  inch  corrugated  metal  pipe  with 
welded  hooks  to  hold  it  in  place.  At  the 
time  of  inspection,  the  trash  rack  was  rest¬ 
ing  on  the  dam  crest.  According  to  the 
owner,  the  emergency  drawdown  gate  has  never 
been  operated. 

3.1.4  Reservoir  Area:  The  reservoir  slopes  are 
divided  between  steep,  wooded  slopes  and 
gentle,  grass-covered  slopes.  The  slopes 
appear  to  be  in  good  condition.  Sedimenta¬ 
tion  does  not  appear  to  be  significant. 

3.1.5  Downstream  Channel:  The  channel  is  narrow 
and  flows  through  a  narrow  valley  between 
steep  hills.  It  is  free  of  debris  and  other 
obstructions.  There  is  only  one  residence  in 
the  downstream  channel  located  approximately 
2.9  miles  below  the  dam. 

3.1.6  I ns t rumenta ti on :  There  was  no  instrumentation 
present  at  the  dam. 

3.2  Evaluation:  In  general,  the  dam  and  appurtenant  structures 
are  in  good  condition.  Although  the  seepage  does  not 
appear  to  seriously  affect  the  stability  of  the  dam  at 
this  time,  it  should  be  regularly  inspected  for  turbidity 
and  increase  in  flow  which  would  indicate  the  potential 
for  piping  of  embankment  material.  If  turbidity  or 
increased  flow  is  noted,  a  qualified  geotechnical 
engineering  firm  should  be  consulted  immediately.  The 
small  erosion  berm  on  the  upstream  face  should  be 
observed  during  annual  inspections  and  riprap  should  be 
installed  if  erosion  continues.  The  trees  should  be 
removed  from  the  left  abutment  and  downstream  embankment 
junction  and  the  erosion  area  should  be  graded  and 
seeded.  The  debris  in  the  emergency  spillway  should  be 
removed.  The  trash  rack  for  the  spillway  intake  should 
be  permanently  attached.  The  emergency  drawdown  gate 
should  be  checked  and  maintained  in  an  operable  condition. 
The  vegetation  on  the  embankment  should  be  cut  regularly. 

A  staff  gage  should  be  installed  to  monitor  reservoir 
levels  above  normal  pool. 
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SECTION  4  -  OPERATIONAL  PROCEDURESE 


4.1  Procedures :  Operation  of  the  darn  is  an  automatic 
function  controlled  by  the  principal  spillway  and  the 
emergency  spillway.  Water  entering  the  reservoir  flows 
into  the  principal  spillway  at  elevation  1502.2  feet 
M.S.L.  When  the  inflow  is  sufficient,  the  reservoir 
level  rises  above  elevation  1504.0  feet  M.S.L.  and 
discharges  through  the  emergency  spillway. 

4.2  Maintenance  of  Dam:  Maintenance  of  the  dam  is  the 
responsibility  of  the  owner.  An  inspection  or  maintenance 
schedule  has  not  been  instituted. 

4.3  Maintenance  of  Operating  Facilities;  The  only  control 
equipment  at  the  dam  is  the  12  inch  corrugated  metal 
pipe  emergency  drawdown  conduit.  The  drawdown  conduit 
is  controlled  by  a  stem  valve  which  is  operated  from  a 
wooden  platform  in  the  reservoir.  According  to  the 
owner,  this  valve  has  never  been  operated. 

4.4  Warning  System:  At  the  present  time,  there  is  no 
warning  system  or  emergency  action  plan  in  operation. 

4.5  Evaluation:  Maintenance  of  the  dam  in  the  past  has 
been  limited.  Regular  inspections  should  be  made  of 

the  dam,  appurtenant  structures,  and  operating  equipment. 

A  thorough  check  list  should  be  compiled  for  use  by  the 
owner  or  his  representative  as  a  guide  for  the  inspection. 
Maintenance  items  should  be  corrected  annually.  A 
warning  system  and  emergency  action  plan  should  be 
developed  and  put  into  operation. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  No  design  data  were  available  for  use  in 
preparing  this  report. 

5.2  Hydrologic  Records:  No  rainfall  or  stream  flow  records 
are  available  at  the  dam  site. 

5.3  Flood  Experience:  There  were  no  exact  high  water  marks 
from  past  floods  available  at  the  dam  site.  According 
to  the  owner,  the  only  time  there  was  flow  through  the 
emergency  spillway  was  in  October  1974. 

5.4  Flood  Potential:  The  Probable  Maximum  Flood  (PMF)  and 
the  1/2  Probable  Maximum  Flood  (1/2  PMF)  were  developed 
and  routed  through  the  reservoir  by  use  of  the  U.S. 

Army  Corps  of  Engineers'  Flood  Hydrograph  Package, 

HEC-1  DB  (Reference  9,  Appendix  V),  and  appropriate 
unit  hydrograph,  precipitation,  and  storage-discharge 
data.  Clark's  T  and  R  coefficients  for  the  local 
drainage  areas  were  estimated  from  basin  character¬ 
istics.  The  rainfall  applied  to  the  unit  hydrographs 
was  obtained  from  the  National  Oceanic  and  Atmospheric 
Administration's  publication  (Reference  17,  Appendix  V). 
Losses  were  estimated  at  an  initial  loss  of  1.0  inch 
and  a  constant  loss  thereafter  of  0.05  inch  per  hour. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir  data 
are  shown  in  Table  1.1,  Paragraph  1.3.3. 

Regulation  of  flow  from  the  reservoir  is  automatic. 

Normal  flows  are  maintained  by  the  crest  of  the  riser 
with  an  elevation  of  1502.2  feet  M.S.L.  Water  also 
flows  past  the  dam  through  the  ungated  emergency  spillway 
in  the  event  water  in  the  reservoir  rises  above  an 
elevation  of  1504.0  feet  M.S.L. 

Outlet  discharge  capacity  and  reservoir  area  and  storage 
capacity,  as  well  as  hydrograph  data  and  routing  computa¬ 
tions  for  the  PMF  and  1/2  PMF,  were  computed  as  part  of 
this  report.  The  flood  routings  were  begun  with  the 
reservoir  level  at  normal  pool.  Flow  through  the  prin¬ 
cipal  spillway  was  included  in  the  routings. 

5.6  Overtopping  Potential:  The  probable  rise  of  the  reservoir 
and  other  pertinent  information  on  reservoir  performance 
are  shown  in  the  following  table: 
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TABLE  5.1  RESERVOIR  PERFORMANCE 


Hydroqraphs 

Item _ Normal  (a )  1/2  PMF  PMF(b~ 


Peak  flow,  c.f.s. 

Inflow 

Outflow 

Peak  elev.,  ft.  M.S.L. 
Emergency  spillway  (c) 

(elev.  1504.0  ft.  M.S.L.) 
Depth  of  flow,  ft. 

Average  velocity,  f.p.s. 
Duration  of  flow,  hrs. 
Non-overflow  section  (c) 

(elev.  1509.4  ft.  M.S.L.) 
Depth  of  flow,  ft. 

Average  velocity,  f.p.s. 
Total  duration  of  overtopping, 
Tailwater  elev.,  ft.  M.S.L. 


3 

5157 

10,315 

3 

3779 

9193 

1502.3 

1510.3 

1512.9 

- 

6.3 

8.9 

- 

11.6 

13.8 

- 

34 

39 

- 

0.9 

3.5 

- 

4.4 

8.7 

hrs . 

1.8 

3.8 

1474.4 

- 

- 

(a)  Conditions  at  time  of  inspection. 

(b)  The  PMF  is  an  estimate  of  flood  discharges  that  may  be 
expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  a  region. 

(c)  Velocity  estimates  were  based  on  critical  depth  at  control 
section. 

5.7  Reservoir  Emptying  Potential :  The  reservoir  can  be 
drawn  down  by  means  of  the  gated  12  inch  corrugated 
metal  emergency  drawdown  conduit.  Neglecting  inflow, 
the  reservoir  can  be  drawn  down  from  normal  pool  in 
approximately  23  days.  This  is  equivalent  to  an  approx¬ 
imate  drawdown  rate  of  1.2  feet  per  day,  based  on  the 
hydraulic  height  measured  from  normal  pool,  divided  by 
the  time  to  dewater  the  reservoir. 

5.8  Evaluation:  John  L.  Lawrence  Dam  is  an  "intermediate” 
size  -  "significant”  hazard  dam  requiring  evaluation  for 
a  spillway  design  flood  (SDF)  in  the  range  between  the 
1/2  PMF  and  PMF.  Because  of  the  risk  involved,  the  1/2 
PMF  has  been  selected  as  the  SDF.  The  1/2  PMF  was 
routed  through  the  reservoir  and  found  to  overtop  the 
dam  by  a  maximum  depth  of  0.9  foot  with  an  average 
critical  velocity  of  4.4  f.p.s.  Total  duration  of  dam 
overtopping  would  be  1.8  hours.  The  spillway  is  capable 
of  passing  up  to  30  percent  of  the  PMF. 
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Conclusions  pertain  to  present-day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered. 
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SECTION  6  -  DAM  STABILITY 


6.1  Foundation  and  Abutments:  There  is  no  information 
available  on  the  foundation  conditions.  The  dam  is 
located  in  the  Appalachian  Valley  geologic  region  of 
Virginia.  The  predominate  deposit  in  the  area  is  the 
Devonian  Age  Brallier  Formation.  According  to  the 
designer  and  the  exhibits  furnished  by  the  owner,  the 
dam  has  a  cut-off  trench  and  impervious  core,  but  there 
is  no  internal  drainage  system.  The  predominate  founda¬ 
tion  materials  are  greenish-gray  siliceous  shale  and 
greenish  fine-grained  thin-bedded  sandstone. 

6.2  Embankment 

6.2.1  Material :  There  is  no  information  available 
on  the  specific  nature  of  the  embankment 
materials.  Based  on  the  limited  exposures 
available  for  inspection,  the  area  soils 
consist  of  clayey  and  silty  sands  with  rock 
fragments.  There  is  no  information  on  construc¬ 
tion  history  except  that  the  dam  was  completed 
in  1974.  There  is  no  information  on  zoning 

in  the  embankment  other  than  the  fact  that 
the  dam  does  have  some  type  of  impervious 
core. 

6.2.2  Stability:  There  are  no  available  stability 
calculations.  The  dam  is  36.2  feet  high  and 
13  feet  wide.  The  upstream  and  downstream 
embankment  slopes  are  both  2H:1V. 

According  to  the  owner,  the  emergency  spillway 
has  been  used  only  once,  in  October  1974. 

Depth  and  duration  of  the  flow  through  the 
emergency  spillway  are  not  known.  The  freeboard 
of  the  dam,  the  difference  in  elevation 
between  the  principal  spillway  crest  and  the 
emergency  spillway  crest,  is  1.8  feet.  The 
dam  is  subject  to  a  sudden  drawdown  because 
the  approximate  reservoir  drawdown  rate  of 

1.2  feet  per  day  exceeds  the  critical  rate  of 
0.5  foot  per  day  for  earth  dams. 

According  to  the  guidelines  presented  in 
Design  of  Small  Dams  by  the  U.S.  Department 
of  the  Interior,  Bureau  of  Reclamation,  for 
small  zoned  earthfill  dams,  with  a  minimum 
core  and  stable  foundation,  subjected  to  a 
drawdown,  and  composed  of  clayey  and  silty 
sands  (SC,  SM);  the  recommended  slopes  are 
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2H: IV  both  upstream  and  downstream.  The 
recommended  width  is  17  feet.  Based  on  these 
guidelines,  the  upstream  and  downstream 
slopes  are  adequate;  however,  the  width  is 
inadequate. 

6.2.3  Seismic  Stability:  John  L.  Lawrence  Dam  is 

located  in  Seismic  Zone  2.  Therefore,  according 
to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  dam  is  considered  to 
have  no  hazard  from  earthquakes  provided 
static  stability  margins  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation:  There  is  insufficient  information  to 
adequately  evaluate  the  stability  of  the  dam.  The 
visual  inspection  revealed  seepage  from  an  unidentified 
source  located  below  the  toe  on  the  left  side  of  the 
plunge  pool,  with  an  estimated  flow  rate  of  approximately 
7  to  10  gallons  per  minute.  Based  on  the  Bureau  of 
Reclamation  Guidelines,  the  dam  width  is  inadequate. 

Based  on  the  inadequacy  of  available  design  information, 
the  results  of  the  visual  inspection,  and  comparison 
with  Bureau  of  Reclamation  guidelines,  it  is  recommended 
that  a  qualified  geotechnical  engineering  firm  be 
retained  to  perform  a  stability  check  of  the  dam. 

Despite  the  inability  of  the  spillway  to  pass  the  SDF 
(as  described  in  Section  5  of  this  report),  the  depth, 
duration,  and  rate  of  overtopping  flows  are  not  considered 
detrimental  to  the  embankment.  Overtopping  flows  are 
shallow  and  last  only  1.8  hours,  and  the  velocity  is 
less  than  6  f.p.s.,  the  effective  eroding  velocity  for 
a  vegetated  earth  embankment. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  engineering  data  available  for 
review  were  inadequate.  No  deficiencies  were  discovered 
during  the  field  inspection  and  office  analyses  which 
would  require  emergency  attention;  however,  a  stability 
check  of  the  dam  should  be  performed.  The  dam  and 
appurtenant  structures  are  generally  in  satisfactory 
condition,  but  maintenance  of  the  dam  has  been  limited 
and  should  be  improved. 

Using  the  Corps  of  Engineers '  screening  criteria  for 
initial  review  of  spillway  adequacy,  the  1/2  PMF  was 
selected  as  the  SDF  for  the  "intermediate"  size  - 
"significant"  hazard  classification  of  John  L.  Lawrence 
Dam.  It  has  been  determined  that  the  dam  would  be 
overtopped  by  the  SDF  by  a  maximum  depth  of  0.9  foot 
with  an  average  critical  velocity  of  4.4  f.p.s.  Duration 
of  overtopping  would  be  approximately  1.8  hours.  The 
spillway  is  capable  of  passing  up  to  30  percent  of  the 
PMF . 

Despite  the  inability  of  the  spillway  to  pass  the  SDF, 
the  depth,  duration,  and  rate  of  overtopping  flows  are 
not  considered  detrimental  to  the  embankment.  Over¬ 
topping  flows  are  shallow  and  last  only  1.8  hours,  and 
the  velocity  is  less  than  6  f.p.s.,  the  effective 
eroding  velocity  for  a  vegetated  earth  embankment. 

The  spillway  is  adjudged  as  inadequate,  but  not  seriously 
inadequate . 

There  is  no  flood  warning  system  or  emergency  action 
plan  currently  in  operation. 

7.2  Recommended  Remedial  Measures:  A  flood  warning  system 
and  emergency  action  plan  should  be  developed  and  put 
into  operation.  A  qualified  geotechnical  engineering 
firm  should  be  engaged  to  perform  a  stability  check  of 
the  dam. 

The  beginning  erosion  in  the  upper  portion  of  the 
junction  of  the  left  abutment  and  the  downstream  embank¬ 
ment  should  be  regraded  and  reseeded.  The  fallen  trees 
in  this  area  should  also  be  removed.  The  trash  rack 
for  the  principal  spillway  should  be  permanently  installed 
on  the  spillway  intake.  The  debris  in  the  emergency 
spillway  should  be  removed. 
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The  area  of  seepage  should  be  monitored  at  regular 
intervals  and  after  heavy  rains  for  turbidity  or  increases 
in  flow  rate  which  may  indicate  the  potential  for 
piping  of  embankment  material.  If  turbidity  or  increased 
flow  is  noted,  the  geotechnical  firm  that  performs  the 
stability  check  should  be  consulted  immediately. 

The  following  measures  should  be  undertaken  as  part  of 
a  regularly  scheduled  inspection  and  maintenance  program: 
the  valve  on  the  emergency  drawdown  conduit  should  be 
maintained  in  an  operable  condition;  the  vegetation  on 
the  embankment  should  be  cut  regularly;  the  erosion 
berm  on  the  upstream  embankment  should  be  inspected 
regularly,  and  if  erosion  continues,  this  area  should 
be  covered  with  riprap;  a  staff  gage  should  be  installed 
to  monitor  reservoir  levels  above  normal  pool. 
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PHOTO  2.  Principal  Spillway  Outlet;  Inspector  Pointing  at  Unidentified  Seep 
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PHOTO  6.  Looking  Upstream  at  Emergency  Spillway 
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P.  The  trash  rack  should  be 
in  permanently  installed  on 
top  of  the  intake, 
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According  to  the  owner,  the 
emergency  gate  has  never  been 
e  operated.  It  should  be  checked 

and  maintained  in  an  operable 
_ condition. _ 
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PLANS  AID  SPECIFICATIONS 

These  plans  and  specifications  describe  the  work,  the  manner  in  which  the 
vork  is  to  be  done,  and  the  material  to  be  furnished  in  accordance  with  verbal 
or  vjritten  contract  between  landowner  end  contractor. 

Responsibilities  of l 

a.  Landowner  —  The  landowner  xd.ll  acquaint  himself  with  the  provisions 
of  the  plan  and  specifications  to  determine  that  the  completed  structure  will 
fulfill  the  desires  in  the  area  concerned. 

Plans  will  be  furnished  and  staking  of  the  work  on  the  site  will  be 
done  by  landowner  or  employees  of  the  landowner.  Plans  and  stakes  will  be  clearly 
explained  to  the  contractor. 

Inspection  during  construction  and  final  inspection  will  be  the  respon¬ 
sibility  of  the  landowner  or  his  representative. 

b.  Contractor. —  The  contractor  will  acquaint  himself  with  the  provision 

of  the  plan  end  specification*  conditions  at  the  site  that  may  affect  his  schedule 
of  operations*  and  the  location  and  meaning  of  all  stakes  on  the  site.  Failure 
to  do  so  will  not  relieve  him  of  the  difficulties  and  cost  pursuant  to  satisfac¬ 
torily  completing  the  work  in  compliance  with  the  plan  and  specifications  and 
any  verbal  or  written  contract  with  the  landowner. 

All  bench  marks,  grade  end  line  stakes  will  be  left  undisturbed  and  pro¬ 
tected  by  the  contractor  to  facilitate  construction  end  inspection. 

The  contractor,  weather  permitting,  will  schedule  his  vork  so  that  he 
will  start  on  an  agreed  dato  and  work  will  be  e  continuous  operation  until  satis¬ 
factorily  completed. 

All  damages  occur ing  to  completed  work  or  materials  by  the  elements  or 
otherwise  during  construction  will  be  the  responsibility  of  the  contractor.  Partial 
or  damaged  vork  and/or  replaced  materials  diseased  from  any  cause  will  be  paid  for 
by  the  contractor. 
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Absence  of  inspection  during  construction  will  not  relieve  the  con trac¬ 
tor  frees  completing  the  work  In  strict  compliance  with  the  plan  and  specifica¬ 
tions. 

Upon  completion  of  the  work  before  moving  his  equipment  the  contractor 
will  request  a  final  inspection  by  the  land  owner.  The  contractor  will  then  re¬ 
ceive  approval  that  all  work  has  been  completed  satisfactorily  end/or  he  may 
complete  those  it eras  that  very  from  plans  and  specifications  In  order  that  a 
final  inspection  will  result  in  approval. 

Specif  ications  for.  Construction » 

a.  Site  Preparation  —  Where  practical,  top  soil  will  he  stockpiled  for 

resurfacing  the  exposed  portion  of  the  embanlcoent  and  disturbed  to  facili¬ 

tate  establishment  of  vegetation.  All  trees,  stumps,  brush,  movable  rock,  sod 
end  other  debris,  will  be  removed  from  the  embankment  site,  and  all  trees,  logs, 
brush,  end  other  debris  will  be  removed  from  area  where  the  water  is  to  be  im¬ 
pounded  before  any  material  is  placed  in  the  dam.  Satisfactory  disposition  will 
be  made  of  this  debris. 

b.  Cut-off  —  A  cut-off  trench  will  be  excavated  as  provided  in  the  plans 
end  refilled  with  suitable  materiel  placed  in  layers  not  to  exceed  eight  Inches 
in  depth  and  each  layer  will  be  well  compacted  with  ehecpsfoot  roller  at  near 
optimum  moisture  content  to  prevent  seepage  under  the  embankment. 

e.  Hechenicfil  Spillways  and  Drain  Pipes  —  Structures,  pipes,  outlets,  etc 
6hall  be  of  the  dimensions  end  material  specified  and  placed  according  to  the 
line  and  grades  established  in  the  plcis.  These  structures,  pipes,  etc.,  will 
be  placed  on  undisturbed  soil  or  prepared  foundations  as  planned. 

d.  &aapj»g-o  Col  leva  —  Will  be  of  materials  and  dimensions,  and  located  as 
shown  in  plans. 
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e.  Backfill  —  Suitable  material  will  be  firmly  tseaped  about  all  structures, 
pipes,  etc.,  by  hand  tamping  or  manually  directed  power  tampers,  or  plate  vibra¬ 
tors,  so  that  all  fill  is  of  uniform  compaction  and  the  structures,  pipes,  etc., 
aro  not  damaged  by  operation  of  heavy  equipment. 

f.  Embankment  Construction  --  Pill  material  xrf.il  be  placed  in  level  layers 
not  to  exceed  eight  inches  in  depth,  uniformly  over  the  entire  fill  area,  before 
the  next  layer  is  started.  A  minimum  of  six  passes  of  a  sheepsfoot  roller  on  eech 
layer  will  be  used  to  obtain  compaction.  If  fill  material  does  not  contain  enough 
moisture  to  obtain  good  compaction,  moisture  will  be  added  by  use  of  a  sprinkler 
truck  on  the  fill  or  in  the  borrow  area. 

Fill  material  will  not  be  obtained  in  the  x rater  impounding  area  within 
25  feet  of  the  toe  of  the  upstream  elope  of  the  fill. 

The  embankment  will  be  constrxicted  to  the  height,  length,  width,  elope 
and  location  as  shown  in  the  plan  and  staked  on  the  ground.  The  fill  xrfll  be 
completed  and  left  in  as  uniform  and  smooth  shape  as  skilled  operation  of  the 
equipment  xrfll  permit. 

g.  Side  Spillway  —  Will  be  excavated  in  undisturbed  earth  to  the  dimensions, 
grades,  slopes,  end  location  as  shown  on  the  plans  and  as  staked  on  the  ground. 

The  bottom  of  the  spillway  will  be  undercut  one  foot  end  backfilled  with  top  soil 
to  facilitate  in  establishment  of  vegetation. 

h.  Rock  Excavation  —  If  mrippable  rock  is  encountered  in  excavation  of 
the  cut-off  trench  or  emergency  spillway  it  will  be  blasted  and  paid  for  by  the 
cubic  yard.  I#A3  A/tT 

1.  rereading  Topsoil  —  Exposed  portion  of  the  embankment,  side  slopes  of 
emergency  spillway  and  disturbed  areas  below  downs treem  of  embankment  xrfll  be 
resurfaced  with  six  inches  of  top  soil  to  facilitate  in  establishment  of  vegetation. 
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